Synthesis of dual-functional targeting probes for cancer theranostics based on iron oxide nanoparticles coated by centipede-like polymer connected with pH-responsive anticancer drug.
A tumor-targeted and pH-responsive drug release system based on superparamagnetic iron oxide nanoparticles (IONPs) coated by poly(ethylene glycol) (PEG) and dodecylamine (DDA)-modified polyitaconic acid (PIA) connecting with bortezomib (BTZ) (PIA-PEG-DDA-BTZ@IOs) has been constructed and characterized. The anticancer drug BTZ was first conjugated using dopamine as the linker via catechol borate ester bond, which is acid cleavable and used as an ideal pH-responsive drug release system. The IONPs were then coated by PIA-PEG-DDA-BTZ to form micelles with good biocompatibility. The conjugates were further designed to target liver cancer cells overexpressing vascular endothelial growth factor (VEGF) by the targeting molecule anti-vascular endothelial growth factor (anti-VEGF). The magnetic resonance imaging showed that the targeting capability of IONPs-anti-VEGF conjugates to Hep G2 cells was more significant than that of non-anti-VEGF IONPs. From the above, this kind of novel dual-functional targeting probe could provide a new idea for the diagnosis and treatment of cancer.